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THE X'ATIO?;AL BURE.41;' OF STAXDARDS 

The IVationai Bureau of Standards is a principal focal point in the nment for assuring 
maximum cal and engineering sciencea3 to the t of technology in 
industry a sibilities include development and ma the national stand- 
ards of m visions of means for making measuremmts consistent with those 
standards: determination of physical constants and properties of materials: development of methods 
for testing materials. mechanisms. and structures, and making such tests as ma! be necessar!. particu- 
lar] \ for PO\ ernment agencies : cooperation in the eitahlishment of standard practices for incorpora- 
tion in codes and specifications: adlisorl sen ice tu yo\ ernment asencis  on scientific and technical 
problems: inirntion and d oprnent of devices t o  s m e  special needs of the Government: assistance 
to industrx- fiu-.ines-. and c' mer< in the de\ d t r p m t  and ~ c c ~ p t a n r e  of cnmrnerrial standards and 
-impiifircl tradr practice r r  rni=ndations : adnii:iistrati.m of programs in cooperation H ith L-nited 
States busine4i groups and standard& organizations €qr the de\ elopment of international standards of 
practice: and maintenance of a i Iraringhanse fni t h e  collection and dissemination o f  scientific. tech- 
nical. and engineering iniormation. The scope of the Bureau-$ acti\ities is suggested in the fGIio3irig 
listing of its four Institutes and their organizational units. 
Insti tute for Basic Standards. Electricity. metro log^. Heat. Radiation Physics. Mechanics. Ap- 
plied Mathematics. Atomic Ph! sics. Physical Chemiatr! . Laboratory Astroph!-iics.* Radio Stand- 
ards Laboratory: Radio Standards Physics: Radio Standards Engineering.* * Office of Standard Ref- 
erence Data. 
Institute for Materiale Resemwh. Analytical Chemistry. Polymers. Metallure. Inorganic Mate- 
rials. Reactor Radiations. Cryogenics."* Office of Standard Reference !Materials. 
Ck-ntral Radio Psopag;rttit-m Laboratory. ** Ionosphere Research and Propagation. Troposphere 
and Space Triecommunications. Radio S) -terns. L-pper Atmosphere and Space Ph! 4cs. 

Insti tute for .4pplid Technology. Textile nil 4pparel Technolog Center. Building Research. 
T;itiE-!riaJ Equipment. fr? . Peril irinanre T?<t De \e l t , p~~c l~ i .  Initrurzwtntion. 
T r a r i - p ~ r t  5.) stems. 0 5 c e  . ( M i c e  ( i f  KeiFht- an? ffez-urei. Ot7ice c i f  Enrii2eei- 
in; >:a.iciardc. O&t. ( t i  t i  
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I. LITERATURE DATA 0% RATE OF SUBLIMATION OF RHENIUM 

The only published experimental data concerning the rate of 

sublimation of rhenium i e  due t o  Sherwood et a1 [ l ] .  

obtained by the  Langmuir method using a modif icat ion of t he  ho t  w i re  

sethod and u t i l i z i n g  an emiss iv i ty  cor rec t ion  t o  obtain t r u e  temperatures. 

Their  da t a  were 

From a least squares treatment of t h e i r  7 experimental points ,  Sherwood 

e t  a1 reported a second lw hea t  of sublimation, va l id  f o r  an average 

temperature of about 2700"K, of 187.0 kcal mole-'. 

cor rec ted  t o  a second l a w  hea t  of sublimation a t  29B°K of 

193.1 kcal mole 

S t u l l  and Sinke [2 ] .  

the  f r e e  energy functione l i s t e d  by S t u l l  and Sinkc y i e lds  an  average 

t h i r d  law hea t  of 185.7 k 1.0 k a l  mole-' a t  298OK. 

11. EXPERIMENTAL WORK ON R"M 

This can be 

-1 using the  enthalpy functione f o r  rhenium l i s t e d  by 

A t h i r d  law treatment of the pressure  d a t a  using 

Some preliminary rate of sublimation data have been obtained on a 

zone refined #apple of rtisniunt obtained frcm A%tak Baiaearch Corporation, 

Orangeburg, New York. 

chemical ana lys i s  performed a t  NBS and a " typical"  ana lys i s  supplied 

by MRC are l i s t e d  i n  t a b l e  1. These da t a  ind ica t e  that no contaminant 

of any consequence is  present  in the  material supplied.  

The r e s u l t s  of a a m i - q u a n t i t a t i v e  spectro-  

The f i v e  da t a  points  obtained in t h i s  study are considered 

preliminary because the  temperature obtained on the  f i r e  t experimental 

point  was higher than an t i c ipa t ed  and a s i g n i f i c a n t  amount of rhenium 

was deposited on the  window thrcugh which temperatures are read. This 

r e su l t ed  i n  a l a r g e r  uocer ta in ty  i n  the  windov co r rec t ion  than we 
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considered des i r ab le .  Therefore, t h i s  series of measurements w a B  

terminated and a new window cor rec t ion  was obtained. 

The r e s u l t s  of t h i s  prel iminary series are  l i s t e d  i n  t a b l e  2. An 

-1 

-1 

average t h i r d  law h e a t  of subl imat ion of 186.8 

298°K and a second law hea t  a t  298°K of 188.7 f 3 . 4  kca l  mole were 

obtained. These r e s u l t s  a r e  i n  reasonably good agreement wi th  those of 

Shemood e t  a l ,  bu t  because of the  r e l a t i v e l y  l a r g e  unce r t a in ty  i n  

temperature, it i s  planned t o  c a r r y  out  a second ser ies  of measurements. 

0.4 kca l  mole a t  
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TABLE I 

S e m i  -Quanti ta t i v e  S pec t 1: oc hernica 1 Ana 1 y s i s  
of Rhenium 

Element 

Ca 

cu 

Fe 

Mg 

Mo 

S i  

W 

Y E .  
* 
T 

vw 

T 

T 

M& 

PPM 

<10 

40 

10 
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T°K - 
3080 

2640 

27 24 

281 2 

2856 

TABLE I1 

Preliminary Results on 
Rate of Vaporization of Rhenium 

P(atm) x lo7 AH: (298) 

13 .2  186.5 

.0974 186.6 

.247 187.3 

. 7  24 

1 .30  

187.1 

186.6 
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